Introduction
============

Stroke unit care is proven to increase the chance of survival and physical independence after stroke.[@b1-jmdh-4-367] However, it is not yet clearly understood what particular components of stroke unit care are responsible for these benefits.[@b2-jmdh-4-367] One factor that may play an important role is early mobilization, which is characterized by getting patients out of bed within 24 hours of stroke and continuing frequent out of bed activity throughout their stay.[@b3-jmdh-4-367]

It has been reported that mobilization in this early phase of stroke appears to be safe,[@b4-jmdh-4-367] may help to minimize immobility-associated complications,[@b3-jmdh-4-367],[@b5-jmdh-4-367]--[@b9-jmdh-4-367] and have significant psychological effects.[@b3-jmdh-4-367],[@b10-jmdh-4-367] However, some researchers hold the opinion that lying flat for the first 24--72 hours is important to maintain cerebral blood flow to the ischemic tissue, which may still be viable if blood flow is restored (the penumbra).[@b11-jmdh-4-367] Two small pilot randomized controlled trials have directly studied early mobilization after stroke[@b4-jmdh-4-367],[@b9-jmdh-4-367] and a large international randomized controlled trial is currently underway.[@b12-jmdh-4-367] A proposed protocol of 3 days rest prior to commencing mobilization has yet to be tested.[@b11-jmdh-4-367] This highlights that there are strongly held views in both directions.

Early mobilization is nevertheless recommended in a range of international guidelines[@b13-jmdh-4-367]--[@b17-jmdh-4-367] but what is meant by "early" or "mobilization" is not well described. In the literature, some define "mobilization" as any physical activity, independent of body position (flat, sitting, or upright), and whether it is the patient or the environment initiating the movement of the body.[@b11-jmdh-4-367] Others denote that the term, in this context, should only be used for out of bed activity, since activity performed in bed gives very little opportunity for movement and therefore ought to be called bed rest.[@b18-jmdh-4-367] "Early" is also defined in various ways. For instance, as meaning within 24 hours,[@b3-jmdh-4-367] within the first 3 days,[@b11-jmdh-4-367] and within the first week after stroke onset.[@b19-jmdh-4-367]

It is therefore likely that current practices are based on historical precedent and professional opinion, resulting in a variety of approaches to mobilization.[@b11-jmdh-4-367],[@b19-jmdh-4-367] The decision to change and adopt a new intervention, such as a certain mobilization practice, is reported to be a complex process.[@b20-jmdh-4-367],[@b21-jmdh-4-367] Health professionals have to make trade-offs between risks, benefits, costs, and preferences. Engagement in, or avoidance of, a particular intervention is considered to be influenced by "predisposing factors" (eg, past experiences, knowledge, values, interests, and beliefs), "enabling factors" (skills, capacity, resources, availability of services), and "reinforcing factors" (opinions and behavior of others).[@b21-jmdh-4-367] In other words, professionals seem more likely to adopt an intervention if it is consistent with their own and their organizations' existing values, needs, and past experiences, and if it is easy to understand and use.[@b20-jmdh-4-367]

In view of the research activity in this field (ongoing clinical trials), exploring the opinion of stroke care professionals on the topic may help identify barriers or facilitators to clinical uptake once trials are complete. Few studies have investigated professional opinion about early mobilization after stroke. A Scottish survey of 99 nurses, physicians, and physiotherapists highlighted the lack of agreement between stroke care professionals concerning what constitutes early mobilization and who should initiate it. While the majority of nurses (62%) and physicians (67%) had the conception that early mobilization commences within either 12 or 24 hours of stroke onset, most physiotherapists (76%) were of the opinion that early mobilization refers to a time point after the first 24 hours.[@b22-jmdh-4-367] In the authors' previous paper, it was further reported that up to 24% of professionals surveyed were firmly of the opinion that mobilization out of bed within 24 hours after stroke was harmful, with more professionals concerned about mobilizing patients with hemorrhagic stroke than ischemic stroke.[@b23-jmdh-4-367] In this paper, unique data are presented from the same multidisciplinary group of stroke professionals about when, in their view, first mobilization *should* take place. Also reported are professionals' views about how early mobilization may affect patients' final outcome, what level of evidence is currently supporting practice, and what level of evidence professionals would need to be convinced of benefit. In this study, "mobilization" was defined as intensive out of bed activity. Wherever the term "early" or "very early" was used, this was specified as within the first 24 hours of stroke onset.

It was hypothesized that: There would be no general agreement about the optimal timing of first mobilization, particularly following hemorrhagic stroke.Most professionals would not think that patients' final physical, cognitive, or mood outcome depends on being mobilized early after stroke onset.Most professionals need evidence from a large randomized controlled trial (RCT), or a systematic review to be convinced of benefit.

Methods
=======

Study setting and population
----------------------------

All health care professionals with current or recent experience working with stroke patients were eligible for inclusion. Participants were recruited during the combined Stroke Society of Australasia (SSA) and 4th Smart Strokes Australasian Nursing and Allied Health Conference in Sydney, Australia. Two interviewers, unknown to those to whom they spoke, randomly approached people wearing a congress badge outside the conference rooms, primarily during breaks. Once those people were identified as eligible, they were invited to participate. Agreement to participate indicated consent and the study was approved by the Austin Health Human Research and Ethics Committee. Professionals were given a laminated version of the questionnaire to look at while the interview was performed. Answers were recorded into preprogrammed handheld computers, the PalmOne^™^ Zire^™^ 21 PDA (Palm, Inc, Sunnyvale, CA) with Pendragon^®^ Forms 4.0 (Pendragon Software Corp, Buffalo Grove, IL) software. The questionnaire took approximately 5 minutes to complete.

Survey method
-------------

The nine-item questionnaire developed for this study sought professionals' opinion on the practice of early mobilization after stroke and has been described in more detail elsewhere.[@b23-jmdh-4-367] The items related to this analysis follow.

### Timing of mobilization

Professionals who agreed or were undetermined (neither agreed nor disagreed) with the statement that mobilization within 24 hours was harmful -- that is, were of the opinion that mobilization should occur later than 24 hours post stroke -- answered the question: "When do you think it would be appropriate to commence intensive out of bed activity?" For this question they were asked to nominate a time (ie, \>24 hours but \<48 hours, \>48 hours but \<72 hours, \>3 days but \<7 days, 7--14 days) for patients with hemorrhagic or ischemic stroke to start mobilization.

### Evidence supporting current practice

Those who disagreed that early mobilization was harmful were asked to nominate what evidence supported their current views of early mobilization (ie, their own personal experience of benefit, the opinion of experts they trust, clinical studies showing benefit, a positive small RCT, a positive systematic review, a positive large RCT).

### Evidence needed to be convinced of benefit

All professionals were also asked to nominate the level of evidence required to be convinced of benefit and change practice.

### Contribution of early mobilization to outcome

Professionals had to rate their level of agreement with three statements that stated that final (1) motor outcome, (2) cognitive outcome, and (3) risk of depression were heavily dependent on patients being mobilized out of bed very early after their stroke.

Definitions
-----------

"Most health professionals" was defined as more than 50% of participants. "General agreement" was considered to be when 80% of participants selected the same response.

Data analysis
-------------

This paper reports responses from six of the questionnaire's nine items. Three participants nominated more than one time interval when they thought it would be appropriate to commence intensive out of bed activity. In these cases the latest time frame given was used. Data were summarized and proportions of participants were calculated. Simple descriptives were used to explore the stated hypotheses. Data were analyzed using SPSS (v 17.0; IBM, Armonk, NY).

Results
=======

In total, 202 professionals were interviewed, representing 38% of all conference attendees. Among all professionals approached, five did not take part in the survey. Two of these declined without giving an explanation, one was not able to complete because of language difficulties, and two found that their current or recent work experience did not meet entry criteria. Sixty-five percent (n = 132) of participating professionals were female, 50% (n = 101) were \<40 years old and 64% (n = 129) had \<10 years of experience working with people with stroke. Forty-six percent (n = 92) worked in an acute stroke unit, while 31% (n = 62) worked in rehabilitation. Demographics of the participants are shown in [Table 1](#t1-jmdh-4-367){ref-type="table"}.

Opinions about when it would be appropriate to start mobilization
-----------------------------------------------------------------

Among the professionals, opinions on when to first mobilize patients varied. Forty percent (n = 80) were in favor of mobilizing patients within the first 24 hours of stroke onset, regardless of stroke type (ischemic or hemorrhagic). Another 41% (n = 83) thought that the optimal time point was later than 24 hours after stroke onset, for at least one of the two stroke types. For ischemic stroke, general agreement was almost reached that mobilization should begin within 24 hours (77%, n = 155), with only 16% (n = 33) of professionals selecting a time greater than 24 hours but less than 7 days. For hemorrhagic stroke, a higher proportion of professionals responded that the optimal time was after 24 hours (37%, n = 76). There was no clear agreement in the optimal time point beyond 24 hours. No one thought it would be appropriate to wait for more than 7 days before starting mobilization.

Final outcome related to very early mobilization
------------------------------------------------

All professionals completed this question. Around three quarters of professionals agreed with the statement that stroke patients' final motor outcome and risk of depression "heavily depends on being mobilized out of bed very early after stroke onset" ([Figure 1](#f1-jmdh-4-367){ref-type="fig"}). Fewer professionals believed there was a link between final cognitive outcome and early mobilization (57%). Only a small proportion of professionals did not believe that mobilization contributes to motor outcome (8%), cognitive outcome (14%), or risk of depression (10%), and the remainder were unsure of the contribution of mobilization to these poststroke consequences.

Evidence currently supporting the practice of early mobilization
----------------------------------------------------------------

A total of 80% (n = 162) of professionals agreed that it is beneficial to start intensive out of bed activity within 24 hours, for at least one of the two stroke types. When asked about why they believed that early mobilization is helpful, 35% (n = 71) noted that their opinion was founded on clinical studies showing benefit. Seventeen percent (n = 34) based their views on the opinion of experts they trust, 10% (n = 21) on their own personal experience of benefit, and 7% (n = 15) on a positive small RCT. Although there are no existing high levels of evidence supporting the efficacy of early mobilization, this option (a positive large RCT or systematic review) was chosen by 17% (n = 34). Opinion about current evidence supporting early mobilization by a professional group is shown in [Figure 2](#f2-jmdh-4-367){ref-type="fig"}.

Evidence needed to be convinced that early mobilization was beneficial
----------------------------------------------------------------------

Regardless of opinion about early mobilization, all professionals were asked what evidence they would need to be convinced that early mobilization was beneficial. Most professionals did not require high-level evidence, with only 19% (n = 37) calling for a large RCT or a systematic review. The level of evidence needed did not vary much among professional groups, with the exception of nurses, who were the professional group with the highest number of respondents (44%, n = 31) willing to accept personal experience of benefit as acceptable evidence. [Figure 3](#f3-jmdh-4-367){ref-type="fig"} shows the level of evidence required for each profession.

Discussion
==========

This study of 202 stroke care professionals found a variety of opinions about when to first mobilize people having suffered a stroke. Although 77% of professionals agreed that patients with ischemic stroke should be mobilized within 24 hours of stroke onset, 41% responded that the optimal time for at least one of the stroke types was later than 24 hours but within 7 days. The results of this study indicate that professionals thought people with hemorrhagic stroke should stay longer in bed than those with ischemic stroke. Considering the lack of evidence and clearly defined guidelines regarding early mobilization, this study generated some interesting findings.

First, even though some authors claim that most stroke specialists consider mobilization within 24 hours "too abrupt,"[@b11-jmdh-4-367] there is no evidence of harms,[@b4-jmdh-4-367],[@b24-jmdh-4-367] nor clear benefits, of early mobilization.[@b25-jmdh-4-367] Even for ischemic stroke, this study did not find general agreement about the timing of mobilization after stroke. This was not surprising given the absence of direct evidence supporting early mobilization. In this study, no professionals agreed that first mobilization should be delayed until after the first week of stroke; however, a small proportion was still happy to delay mobilization for 3--7 days. Professionals who prefer bed rest in the initial stage of stroke are possibly motivated by experimental studies, reporting decreased cerebral blood flow as a *potential* negative effect of early mobilization.[@b19-jmdh-4-367] The potential benefit of early mobilization most commonly espoused is that it may reduce immobility-related complications.[@b3-jmdh-4-367],[@b5-jmdh-4-367]--[@b8-jmdh-4-367] Given that an estimated 82%--95% of acute stroke patients experience secondary complications, of which a substantial proportion are considered to be as a result of immobility,[@b6-jmdh-4-367],[@b7-jmdh-4-367],[@b24-jmdh-4-367],[@b25-jmdh-4-367] interventions that may reduce immobility-related complications would be welcome. Increasingly, early mobilization is being monitored as part of quality assessment,[@b26-jmdh-4-367] and ongoing trials should shed light on the relationship between early mobilization and complications. In contrast, the harms of bed rest as a treatment choice for many conditions are well described.[@b5-jmdh-4-367]

Regardless of the professionals' opinions on when to initiate mobilization, most professionals thought that a stroke patient's final motor outcome, cognition function, and risk of depression heavily depend on being mobilized out of bed very early. This was a surprising finding considering the lack of a solid evidence base and the authors' expectation that professionals would hold varying views on the optimal timing of first mobilization. It was found that professionals were just as likely to expect early mobilization to reduce risk of depression as to improve motor outcome. Although there is some evidence that physical activity may influence motor function, cognition, and mood in other populations, the evidence supporting the effect of early mobilization on these outcomes in people with stroke is very limited.[@b10-jmdh-4-367]

In spite of the limited evidence base, professionals still have to make decisions about interventions, based on whatever information is available. This pragmatic necessity is likely reflected in the data presented here, which shows that a large proportion of professionals in favor of early mobilization founded their views on lower levels of evidence. More difficult to explain is that 17% based their opinion on a positive large RCT or a systematic review, when none exist;[@b25-jmdh-4-367] it is possible that not all professionals interviewed were confident in using the terms "randomized controlled trial" and "systematic review." According to an Australian survey from 2001,[@b27-jmdh-4-367] 13% of general practitioners stated that they did not understand the term "randomized controlled trial." The same practitioners' familiarity with "systematic reviews" was reported to be even poorer, with as many as 35% having no knowledge about the term.[@b27-jmdh-4-367] Lack of confidence and skills to interpret, synthesize, and apply research findings have further been found to limit professionals' use of best available evidence.[@b27-jmdh-4-367]--[@b29-jmdh-4-367] Another major barrier to evidence uptake and application reported by 67% of 488 physiotherapists[@b30-jmdh-4-367] and 92% of 649 occupational therapists[@b29-jmdh-4-367] is the absence of protected work time to search and appraise the research literature. This may explain the authors' finding in the present study that a large proportion of professionals would be convinced of the benefits of mobilization based on lower levels of evidence. The authors' results are moreover consistent with other studies indicating that personal experience and the opinion of experts or colleagues are the sources of information most frequently relied on in clinical decision-making.[@b27-jmdh-4-367],[@b29-jmdh-4-367]

It is acknowledged that surveys of this kind may be affected by error sources such as respondent misunderstanding or guessing, and it is also difficult to know how well professionals' answers reflect their actual current practice.[@b31-jmdh-4-367] It should also be noted that people attending a professional development conference of this kind may represent those who are most interested in learning, and therefore tend to stay more connected with recent evidence compared with others. The timing of an interview in relation to the conference program, which included presentations on both early mobilization and initial bed rest, may also have affected the answers. Face-to-face interviews are another factor that might have influenced professionals to respond in a certain way, although the interviewers were completely unknown to the attendants at the conference. Further, the questionnaire was deliberately kept very short and simple, with no scope to further explore responses, since it was aimed to capture the opinion of a relatively large group of people attending a busy conference. Despite these limitations, this study identified some important potential barriers and facilitators to the practice of early mobilization, which is emerging as an important topic in stroke care and would be worth exploring in more detail in the future.

Conclusion
==========

Clinical guidelines around the world recommend early mobilization after stroke but provide few specific practice directives. This study found professional opinion varies and that mobilization within 24 hours is acceptable to some professionals but could be delayed up to 7 days post-stroke by others. Solid evidence of safety, benefits, and cost-effectiveness would help the development of specific practice guidelines; however, the results of this study suggest that high-quality trials will only have some influence on professionals' opinion about the practice of very early mobilization.
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Professional Opinions About Early Mobilization After Stroke: A 9 Item Questionnaire
===================================================================================

To help us describe the population studied, we need some information about your: Age group: 20--29; 30--39; 40--49; 50--59; 60--69; \>69 yearsGenderProfessionExperience with stroke patients (years): \< 2; 3--5; 6--10; 11--15; 16--20; 21--30; \>30Current work environment: acute stroke unit, acute other unit; rehabilitation; community care

**The 9 item questionnaire below seek your views about the harms or benefits of very early and intensive physical rehabilitation for people who have recently suffered a stroke.**

  -------------------------------------------------------------------------------------------------------------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------
  **Q1.** In my opinion acute stroke patients need a lot of bed rest to recover, and should not start physical activity too soon   **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
  **1**                                                                                                                            **2**                   **3**          **4**                            **5**       
  -------------------------------------------------------------------------------------------------------------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------

**Q2.** In my opinion it is **harmful** to start early and intensive out of bed activity of patients **within 24 hours** of having an:

  --------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------
  **a. Ischemic** stroke      **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                              **1**                   **2**          **3**                            **4**       **5**
                                                                                                                  
  **b. Hemorrhagic** stroke   **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                              **1**                   **2**          **3**                            **4**       **5**
  --------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------

**Q3. If** you answered "Neither agree nor disagree -- strongly agree" that early physical activity may be harmful in Question 2, **when do you think it would be appropriate to commence intensive out of bed activity?**

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Q3a Ischemic stroke***(multiple choices possible)*\>24 hours but less than 48 hours after stroke onset\>48 hours but less than 72 hours after stroke onset\> 3 days but within 7 days7--14 dayson reaching rehabilitationcompletely dependent on the patients' physical abilitycompletely dependent on the patients' wisheswhen cardiovascularly stable   **Q3b Hemorrhagic stroke***(multiple choices possible)*\>24 hours but less than 48 hours after stroke onset\>48 hours but less than 72 hours after stroke onset\> 3 days but within 7 days7--14 dayson reaching rehabilitationcompletely dependent on the patients' physical abilitycompletely dependent on the patients' wisheswhen cardiovascularly stable
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Q4.** What **evidence** would you need to convince you that commencing intensive out of bed activity within 24 hours of stroke onset was beneficial to patients?: *(Can choose one or more)*

  ----------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------
  My own personal experience of benefitThe opinion of experts I trustClinical studies showing benefit   A positive small randomized controlled trialA positive systematic reviewA positive large randomized controlled trial
  ----------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------

**Q5.** I believe it is **helpful** to start early and intensive out of bed activity of people **within 24 hours** of having an:

  --------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------
  a\. **Ischemic** stroke     **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                              **1**                   **2**          **3**                            **4**       **5**
                                                                                                                  
  **b. Hemorrhagic** stroke   **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                              **1**                   **2**          **3**                            **4**       **5**
  --------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------

**Q6.** I believe that commencing intensive out of bed activity within 24 hours of stroke onset is **helpful** to patients because: *(Can choose one or more)*

  ----------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------
  My own personal experience of benefitThe opinion of experts I trustClinical studies showing benefit   A positive small randomized controlled trialA positive systematic reviewA positive large randomized controlled trial
  ----------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------

**NOTE:** *if you answered "agree, strongly agree" to Q2 (harmful) you may skip Q6.*

**Q7--9.** In my opinion a patients' final (Q7) motor, (Q8) cognition and (Q9) risk of depression **heavily depends** on being mobilized out of bed very early after their stroke.

  ---------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------
  **Q7.** Motor outcome        **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                               **1**                   **2**          **3**                            **4**       **5**
                                                                                                                   
  **Q8.** Cognitive outcome    **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                               **1**                   **2**          **3**                            **4**       **5**
                                                                                                                   
  **Q9.** Risk of depression   **Strongly disagree**   **Disagree**   **Neither agree nor disagree**   **Agree**   **Strongly agree**
                               **1**                   **2**          **3**                            **4**       **5**
  ---------------------------- ----------------------- -------------- -------------------------------- ----------- --------------------

![Professionals' responses to the three statements "In my opinion a patient's final: (1) motor outcome, (2) cognitive outcome, (3) risk of depression, heavily depends on being mobilized out of bed very early after their stroke."](jmdh-4-367f1){#f1-jmdh-4-367}

![The level of evidence currently supporting the practice of early mobilization.\
**Note:** The proportion of health professionals who did not support the practice of early mobilization after stroke (and who did not complete this question) is shown in dark grey.\
**Abbreviations:** PT, physiotherapist; OT, occupational therapist; SP, speech pathologist; RCT, randomized controlled trial.](jmdh-4-367f2){#f2-jmdh-4-367}

![The level of evidence professionals would need to be convinced of benefit.\
**Abbreviations:** PT, physiotherapist; OT, occupational therapist; SP, speech pathologist; RCT, randomized controlled trial.](jmdh-4-367f3){#f3-jmdh-4-367}

###### 

Demographic profile of the professionals (n = 202)

                           **n**   **%**
  ------------------------ ------- -------
  Age (years)                      
    20--29                 40      20
    30--39                 61      30
    40--49                 50      25
    50--59                 44      22
    60--69                 6       3
    \>69                   1       0
  Gender                           
    Female                 132     65
    Male                   70      35
  Profession                       
    Nursing                71      35
    Medicine               52      26
    Physiotherapy          39      19
    Occupational therapy   24      12
    Speech pathology       9       4
    Other                  7       3
  Experience (years)               
    ≤2                     25      12
    3--5                   51      25
    6--10                  53      26
    11--15                 26      13
    16--20                 14      7
    21--30                 24      12
    \>30                   9       4
  Work                             
    Acute stroke unit      92      46
    Rehabilitation         62      31
    Acute other unit       15      7
    Community care         13      6
    Other                  20      10
